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participation. Having introduced the concept of emotional intelligence 
students analyze the scenarios and, through discussion, try to 
separate effective strategies from ineffective ones in these different 
situations. In addition to these core components, the program uses 
commercial instruments for students to evaluate their personal values 
and styles and hence to better understand and manage themselves. 
Approximately one hour each is devoted to a discussion of career 
planning and work:life balance as topics required for the young 
professional to lead a fulfilling professional and private life. 
Results: The first cohort of students comprised one RO fellow, two 
early career physicists, two physics residents and 3 graduate students. 
Evaluation immediately after the program was very positive in spite of 
the unfamiliar delivery model and content of the program. More 
importantly many of the skills discussed during the program were 
being further developed and utilized when the students were re-
surveyed five months later. 
Conclusions: A time efficient program for the development of soft 
skills in radiation medicine professionals has been developed and run. 
Participant reviews immediately afterwards and five months later 
were both very positive.   
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Purpose/Objective: Radiation oncology in Russia and the CIS countries 
are 30 years behind the developed countries. To liquidate this gap 
urgent measures are taken on procurement of expensive cutting-edge 
equipment for radiation therapy. However, the most serious problem 
is the acute shortage of qualified medical physicists which hinders the 
radiation oncology modernization in this CIS region.  
Materials and Methods: The IAEA Technical Cooperation project 
'Building Capacity for Medical Physics in Radiation Oncology at the 
International Training Centre for the Commonwealth of Independent 
States' is being realized under the support of the IAEA, Russian 
Government, Rosatom. The education of medical physicists is provided 
by the International center on medical physics, radiation oncology and 
nuclear medicine organized by the Association of medical physicists in 
Russia in Moscow on the clinical base of N.N.Blokhin Russian Cancer 
Research Center. 
Results: The Continuous Professional Development for medical 
physicists includes the following courses on Dosimetry and Quality 
Assurance of External Beam Radiotherapy, Commissioning and Quality 
Assurance for Radiotherapy Treatment Planning Systems, Basic course 
for Medical Physicists and Medical physics for the university teachers 
and health care managers. The teaching is done in the Russian 
language by qualified and highly skilled specialists in Russia. The 
course consists of lectures and hands-on laboratory sessions. The 
group is composed of 20 trainees from the CIS countries. 
Conclusions: The education is free of charge for students. The 
education, travel, accommodation and meals expenses are fully 
covered by the IAEA and Russian Government. The distinctive features 
of the two or four week courses are: teaching in Russian and hospital-
based training help. This will both increase the educational efficiency 
in medical physics. 
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Purpose/Objective: To show the analyse of dose distribution in the 
target volume and the sparing effect on the organs at risk in supine vs 
prone position in cases of cancer in large breast with pendular 
geometry. 
Materials and Methods: CT scans were performed on eigth patients 
with large and pendular breast, in supine and prone position. To 
achieve the prone position a specific immobilizer with a hole (where 
the patient can place the breast to be treated) was used. In this way, 
the contralateral breast can be away from the radiation beam. On 
each patient, the target, heart and both lungs were outlined in both 
positions and external irradiation plans with two tangential opposite 
fields were performed. The dose volume histograms (DVH) for each 
patient were evaluated in the two positions and the integral dose and 
volume was calculated. The target volume enclosed by 95, 80, 50 and 
20% of prescribed dose was also analized. Furthermore, V20 and V50 
were evaluated for heart and V20 for ipsilateral and contralateral lung 
in all cases. 
Results: Analized data showed: i) dose in target was greater in supine 
position, ii) the healthy irradiated volume was lower in ventral set up 
in the 87,5% of patients, iii) the sparing effect was more significant in 
the tissue included into higher isodosis and iv) this difference was 
directly proportional to breast size and dose level. 
Conclusions: From these observations and taking into account the 
radioprotection principles, the group of patients who would benefit 
from the prone position was determined.  
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Purpose/Objective: Stereotactic body radiation therapy (SBRT) is a 
technique commonly used for early stage, lung cancer. SBRT differs 
from conventional radiotherapy in that a higher, more conformal dose 
is delivered over fewer fractions. Consequently, accurate patient 
positioning, immobilisation and image guidance are key for target 
localization. A mode of immobilization must be chosen which ensures 
maximum stability and reproducibility. The purpose of this study was 
to compare the efficacy of two immobilisation mechanisms (Bodyfix 
system and thermoplastic S Frame) used for the treatment of upper 
lobe tumours of the lung using SBRT. Reported patient comfort and 
set up time was also evaluated.  
Materials and Methods: The repositioning accuracy of patients who 
underwent SBRT for tumours of the upper lobe was evaluated. Of 
these patients, half were immobilised using a Body fix and the 
remaining half using a thermoplastic head and neck mask. Pre-
treatment Cone Beam CT (CBCT) data for each patient was gathered 
to calculate the mean displacement in target position from that of the 
original CTSim data in the X, Y, Z direction and the degree of 
rotation. The mean shifts from planned to treated coordinates were 
analysed. Average set up and treatment delivery times of both 
immobilization systems were recorded compared to assess the impact 




The results show a greater degree of rotation with the Body fix in 
comparison to that of the S-Frame. There was a difference noted in 
the displacement between both set ups in the Ant/Post direction, 
with a larger displacement Ant/Post when using the Body fix. 
There did not appear to be a great difference in the right/left 
direction between the two immobilisation techniques. 
Comfort 
Mild chest wall discomfort, shoulder and upper back pain were 
reported by three of those immobilised using the Body fix system. 
Analgesia was recommended to these prior to treatment. The majority 
of patients immobilised with the head and neck masks reported no 
problems. Two patients reported feeling distressed and 
claustrophobic. In both cases the mask was cut out around the eyes to 
ease some pressure and relieve stress.  
Time 
Results to date point towards a quicker treatment time using the S-
Frame. 
Conclusions: It was found that the S-Frame was a suitable alternative 
to the Bodyfix immobilisation system for upper lobe tumours in SBRT.  
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Purpose/Objective: Patients undergoing breast conservative surgery 
usually receive radiotherapy in the supine position. The prone setup is 
commonly used in position for both MRI and stereotactic biopsy, but it 
is not usually adopted in radiotherapy. Our aim was to value the 
feasibility of prone position vs. international-standard supine position 
in women undergoing whole breast radiotherapy (WBRT). 
Materials and Methods: On October and November 2012, we enrolled 
7 patients (pts), mean age 68 (range 58-73), underwent to breast 
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conservative surgery for early breast cancer (five right-sided breast 
and two left-sided breast). Four pts were obese. For all pts it was 
given indication for WBRT alone without lymph nodes irradiation. All 
pts have performed two non contrast simul CT (slice-thickness 5 mm) 
in supine and in prone position. For supine TC scan, each patient was 
positioned using breast board with variable angles. The omolateral 
arm was carried on the head while contralateral arm was along the 
body. The head was straight. One radio-opaque marker was placed on 
mediosternal line at level of sternal manubrium. This is considered as 
'point zero' of TC scan (that is used as referent for set up shifts). For 
prone position the pts were lying on carbon fiber ClearVue ™ prone 
position table that have an ergonomic cushion profile designed to 
equally distribute the weight and with an opening interchangeable 
mid-section with a dedicated breast space. The arms were stretched 
to keep in the indexed handlebars. The head was rotated 
controlaterally to the breast to be treated. The breast to be treated 
hanged vertically downwards away from chest-wall to the center of 
the notch without lie on the medial border of the table. Three 
radiopaque markers were placed in correspondence of line crossing 
towards nipple aligneated with centimetric scale localized on 
ClearVue ™ table. After CT scan, 4 tattoos were made both in supine 




Results: All pts referred more comfort in standard supine position. 
The elderly pts and the obese pts had difficulty in climbing onto the 
platform and in achieving prolonged adequate immobilization without 
experiencing chest pain or arm pain. So prone position appears less 
reproducible in this category of patients. In advantage breast tends to 
be dislocated away from the chest wall by gravity, increasing the 
separation of the target and critical organs and minimizes target 
motion caused by breathing and cardiac systole, limiting the excursion 
of the chest wall to less than 5 mm. 
Conclusions: The prone position is a valid alternative for irradiation of 
the mammary gland especially in patients with large pendulous 
breasts but further experience is required to optimize the feasibility 
and reproducibility of the prone treatment-platform before it can 
become a standard treatment option at our Institution.  
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Purpose/Objective: To evaluate the positioning and interfraction 
patient movement of our stereotactic hypofractionationated 
radiotherapy protocol used for the treatment of lung tumors. 
Materials and Methods: Since May 2012, 9 patients with a non-
operable non-small cells lung cancer stage I and size ≤ 3 cm and 
having no indication for conventional radiation therapy have 
undergone a hypofractionated treatment in our centre. The ITV was 
defined through imaging witha 4DCT or a PET-CT in the patient’s 
treatment position. A personalized vacuum fixed device was made for 
each patient. PTV margins were chosen as small aspossible with a 
maximum of 5 mm from the ITV. VMATwas used to treat the patient 
with a dose of 60Gy in 8 fractions or 5 fractions or 3 fractions, 
depending on the tumor location. Positioning of the patient pre-
treatmentand patient movement during the treatment is verified by 
imaged guidedradiotherapy (IGRT). Exactrac, CBCT and KV were 
performed before, during and after treatment. 
Results: Comparison between pre- and post-treatment CBCTs showed 
an average movement of 0.13 cm in the anterior-posterior direction 
and no movement in the left-right and superior-inferior directions. 
The standard deviation in the ant-post direction was 0.3 cm and 0.2 
cm in the other directions.  
Conclusions: There is no statistically significantdifference in the 
measurements in the pre- and post-CBCT images. Due to a stable 
immobilisation system,the speed of delivering with VMAT, and the use 
of IGRT, our method of positioning is relatively precise and effective. 
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Purpose/Objective: Rectal toxicity due to unintended rectal 
irradiation in prostate cancer patients is due to the close proximity of 
these two structures (Zelefsky et al, 2008). Recently, a synthetic 
polyethylene glycol based material has been developed specifically as 
a rectum-prostate spacer for rectal sparing in patients undergoing 
prostate radiotherapy. The purpose of this case study is to illustrate 
the observed rectal sparing advantage of SpaceOAR™ in a patient with 
bilateral metallic hip prostheses.  
Materials and Methods: 78 Gy was planned simultaneously with an 
initial 56 Gy to the prostate and seminal vesicles, and an additional 22 
Gy to the prostate alone for this intermediate risk prostate cancer 
patient. Due to the artifacts caused by bi-lateral metallic prostheses, 
T2-weighted MRI images were co-registered with the planning CT to 
facilitate target delineation. Planning was undertaken using a seven 
field intensity modulated radiation threapy technique, with gantry 
angles optimised to avoid direct irradiation of the metal hips. 
Results: A separation of approximately 1.2 centimeters was created 
following the injection of SpaceOAR™ gel in the perirectal space. The 
resultant Dose Volume Histogram showed the rectal V70Gy and V75Gy 
to be 7.23% and 0.6% respectively. 
Conclusions: Physical separation of the prostate and rectum through 
the use of SpaceOARTM reduces dependence on complex planning and 
treatment delivery techniques. 
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Purpose/Objective: The Electronic portal imaging has become 
available recently at our institution. There is a general concern about 
IMRT treatments being more sensitive to patient positioning than 
conventional treatments. EPIs are taken daily to check patient 
positioning prior to head and neck IMRT treatment. Set-up errors are 
an inherent part of radiation treatment process . Interfractional set-
up errors were assessed from EPIs. Isocenter misalignments are 
corrected using a couch shift (3 mm action level). The aim of this 
study was to evaluate and investigate the interfractional set-up errors 
in head and neck during IMRT using electronic portal imaging. 
Materials and Methods: During February 2012 to September 2012, EPIs 
were obtained for 23 patients treated for head and neck IMRT using 6 
MV X-ray beam from Varian Clinac ix, who were treated in supine 
position with mask immobilization system. The interfractional set-up 
errors tested and collected by taking EPIs in the 1st 5 days of 
treatment and every weekly by using the online protocol system. A 
total of 838 portal images were obtained. The image were collected in 
anterior-posterior and lateral directions for both simulator and 
electronic portal images. This images were matched with the referent 
image from Varian Acuity simulator using the ARIA offline review 
software. Comparison between a simulator image set as a reference 
image and portal image was done using Anatomy Matching. Radiologist 
created an anatomy layer that was required for the matching process. 
Anatomical contours of bony landmarks, with were skull bones, the 
first cervical vertebral body and the fourth cervical vertebral body for 
lateral field and mandible, clavicle and spinous process foranterior-
posterior field. Then the radiologist aligned the portal images and the 
reference image according to the defined match points on the 
matching anatomy layers. The patient misalignment is indicated in the 
image and the displacement of portal image from the reference image 
was record in X (Left – Right), Y (Superior –Inferior) direction for 
anterior field, and Z (Anterior-Posterior), Y (S-I) for lateral field. The 
